Abstract Due to the urgency and seriousness of the loss of biological diversity, scientists from across a range of disciplines are urged to increase the salience and use of their research by policy-makers. Increased policy nuance is needed to address the science-policy gap and overcome divergent views of separate research and policy worlds, a view still relatively common among conservation scientists. Research impact considerations should recognize that policy uptake is dependent on contextual variables operating in the policy sphere. We provide a novel adaptation of existing policy approaches to evidence impact that accounts for nonevidentiary ''societal'' influences on decision-making. We highlight recent analytical tools from political science that account for the use of evidence by policy-makers. Using the United Kingdom's recent embrace of the ecosystem approach to environmental management, we advocate analyzing evidence research impact through a narrative lens that accounts for the credibility, legitimacy, and relevance of science for policy.
INTRODUCTION
Ecological and environmental sciences are strongly motivated by narratives of the need to take urgent measures to halt environmental damage and conserve at-risk species, habitats, and ecosystems (Alcamo et al. 2005) . The scale of potential problems such as biological diversity loss (Barnosky et al. 2011; Rudd 2011a ) and catastrophic climate change (Weitzman 2011) puts an obligation on scientists engage in research that helps address the ''most urgent needs of society'' (Lubchenco 1998, p. 494) . The message from within the science community is that scientists must approach research with clarity and direction, and consider its eventual impact on society (Owens 2005; Lawton 2007; Jenkins et al. 2012) . Despite calls for scientific engagement in societal decisions, environmental scientists, like in other fields, often express dissatisfaction at their level of impact in the policy sphere (Robinson 2006) .
The converse narrative is that policy-makers are saturated by information from multiple sources; traditional civil service advisory services, academic researchers, think-tanks, and social media all contribute to the deluge. Policy-makers juggle advice from social science, natural science, economic analyses, public opinion polls, as well as face pressure from interest groups and other departments. In this context, policy-maker time, attention, and energy are scarce resources that must be manipulated to affect policy change (Zahariadis 1999) .
Emerging directions in research impact assessment seek to account for the non-evidentiary factors that influence evidence use in the policy process (Contandriopoulos et al. 2010) . The uptake of scientific evidence by policy-makers, for instance, is heavily dependent on contextual variables like the receptivity of decision-makers, timing and problem relevance, and competing societal values that may not be readily shifted by the communication of evidence (Sarewitz 2004; Lawton 2007) . Contextual factors can create ''non-receptive settings for new ideas'' or ''more receptive contexts for more developed recognition'' (Pettigrew 2011, p. 351) . Of course, one could argue that this is a very old approach, going back to John Dewey (e.g., Bromley 2006 ). The challenge is to ''decode the context and understand its impact on knowledge use'' (Contandriopoulos et al. 2010, p. 468) .
It is commonly assumed that greater connectivity, integration, and crossdisciplinary inclusion increase the likelihood of evidence, knowledge and concepts transferring from conservation science to influence decisions (Wittrock 1991; Gibbons 1994; Frederiksen et al. 2003) . It follows that there is an obligation on researchers to increase the impact of conservation science (i.e., that decisions that lead to continued degradation of the environment are caused by incomplete or imperfectly communicated information, and that better provision of factual information leads to better decisions -Owens 2005; Lawton 2007; Daily et al. 2009) . A narrow approach to the science-policy process fails to address non-evidentiary barriers in the form of the preexisting beliefs, vested interests and public attitudes that may be as important as the research produced (Contandriopoulos et al. 2010) .
As environmental problems are increasingly identified as socio-ecological in nature Liu et al. 2007; Reid et al. 2010) , consideration of public policy influences on evidence impact will become more important. We believe that conservation scientists can benefit from concise descriptive tools that map contextual factors that affect the use of their evidence in decision-making. For instance: what strategies do evidence-users adopt in their policy arguments (Radaelli et al. 2013) ; why can the same body of evidence be used in justification of divergent political positions (e.g., the recent badger-culling debate in the UK; see Woolhouse and Wood 2013) ; and what role do underlying motivations play in the advocacy of evidence-based narratives (Jones and McBeth 2010; Shanahan et al. 2011)? We outline one policy approach, the Narrative Policy Framework (NPF) (Jones and McBeth 2010; Shanahan et al. 2011) , that accords with recent awareness of the importance of ''stories'' in science communication (Leslie et al. 2013 ). We outline a novel adaptation of the NPF for the assessment of non-evidentiary ''societal'' influences on decision-making. A narrative framework of the effects of evidence on policy provides a foundation for fuller, context-dependent understanding of the knowledge mobilization process.
BACKGROUND
We draw on the example of ''ecosystem-based management'' (EBM) in the UK to illustrate the development of an approach to evidence impact assessment with the NPF. EBM narratives were central to the Natural Environment White Paper. The White Paper (2011) provided a strategic government response to continued biological diversity loss, habitat fragmentation, and declining ecosystem quality in the UK (Lawton 2010) . It took an ''integrated approach'' aiming for a ''resilient ecological network'' of well-functioning ecosystems and sustained economic growth within an ecosystem service paradigm.
The UK example could point toward two alternative and potentially conflicting policy responses: an EBM narrative that seeks to preserve the natural world by increasing coherence, resilience and integrity of natural systems (e.g., Grumbine 1994) ; and an ''ecosystem services'' (ES) narrative that that emphasizes the delivery of anthropogenic benefits flowing from the services natural capital assets that support them (Daily et al. 2009 ), perhaps at the exclusion of those elements that do not contribute directly to human well-being, such as some aspects of biological diversity (Cardinale et al. 2012) .
EBM is premised on the narrative that traditional scientific approaches to species and habitat protection have failed to arrest biological diversity loss (Lawton 2010) . Conventional management has omitted the interactions of species as components in an interconnected ecosystem, and of coupled human societies and natural systems. The EBM narrative therefore focuses on evidence of ecosystem interconnections, functioning, and ecology (Lister 1998) .
ES narratives aim to identify, catalog, and quantify the services on which natural and human systems rely so that they may be brought into societal decision-making processes. Evidence production focuses on quantifying the stocks and flows of benefits that ecosystems provide (Daily et al. 2009 ). ES narratives provide a powerful discursive tool in the communication of environmental degradation, driven by a desire for greater policy uptake of evidence leading to better decisions for the preservation of ecosystem features . Figure 1 outlines differing underlying assumptions about unit of analysis, role of the individual, evidence-base and narrative morals between EBM, ES, traditional conservation, and costbenefit total economic valuation (TEV) realms (adapted from Lawton and Rudd 2013) .
Research Utilization
There are three main schools of thought within research utilization. One takes a traditional linear approach, where the influence of a piece of evidence can be directly quantified in economic or bibliographic terms (Griliches 1998) . A second emphasizes diffuse impact, the gradual saturation of ideas of concept through the ''agora'' of the research community (Weiss 1979) . The third focuses on networks or brokerage models that emphasize the personal bridging connections that individuals create between research and policy institutions (Oldham and McLean 1997) .
Implicit in many of these accounts of research uptake are assumptions about the divergent nature of the research and policy worlds. Two important narrative streams within the research utilization literature were identified by Wittrock (1991) . ''Divergers'' emphasize the need to ''bridge'' the gap between science and policymaking. They see the relational logics of science and politics as ''incompatible'' and either/or (Hoppe 2009, p. 237) . Divergers typically follow linear narratives of instrumental impact, focused on the directly measurable impacts of a single evidence source. This position may be conceptualized as dichotomous, or zero sum, with evidence either having a direct and immediate influence on decision-making or having no impact at all (Beyer 1997) . Many scientists that adhere to this logic may be advocates of ''aligned research'' (Rudd 2011b) if research impacts are viewed from a narrow perspective.
''Convergers'' observe no policy gap. They believe science and politics ought to be ''natural allies in preparing collective decisions'' (Hoppe 2009, p. 235) . In line with ''Mode-Two'' perspectives on research impacts (Gibbons 1994) , convergers emphasize the fluid boundaries between research and policy communities, envisaging policy-makers involved from the earliest stages of research design and experts occupying decision-making positions (Frederiksen et al. 2003) . The expert themselves may act as a stakeholder or their research output may be used independently by any number of divergent interests within the pluralist policy process.
We posit that the diverger viewpoint still prevails in the conservation science community. Academic conferences ring with calls for policy to listen more to the scientific community, as if the role of the researcher is one of passive information supplier. Concurrently, ''policy-making'' is portrayed as a black-box, many-times removed from the world of research. For example, in a series of surveys of international environmental scientists (Fleishman et al. 2011; Rudd 2011a; Rudd and Lawton 2013 plus four M.Sc. student theses at University of York), we asked scientists' level of agreement with 11 possible reasons proposed by Lawton (2007) for a lack of science uptake in environmental policy formulation and implementation. Among the 2169 scientists who completed surveys, we found high levels of agreement that the policy world operates on different time-scales, with different interests, and with a disconnect from science ( Fig. 2) .
In practice, decisions are made in a plural setting involving multiple autonomous and quasi-autonomous NGOs, think-tanks, and politically engaged scientists (Sabatier and Jenkins-Smith 1993) . While some academic writers show an awareness of the ''messy, complex and iterative process'' of evidence-based decision-making (Lawton 2007, p. 465) , still too many err toward policy ''gaps'' and research ''supply and demand.'' Assessing the impact of a single evidence source ignores the additive effects provided by factors not traditionally considered, such as differential resources of time, attention, and network connections (Frederiksen et al. 2003) . It also ignores the additive effect of multiple evidence sources acting together. The challenge of taking a converger approach to the assessment of the effects of research on policy is that societal (political) decisions are multi-criteria in nature, characterized by diverse attributes, complex information, and fluid boundaries between actors (Sabatier and JenkinsSmith 1993). Impact cannot be attributed to the citations received by a single paper, or the economic returns from an individual invention or concept, since wider impact may be heavily context dependent upon the ''receptive contexts'' around a body of research (Pettigrew 2011, p. 351) .
Narrative Policy Framework
In this paper, we highlight calls for a fourth approach to assessing the effect of research on policy (Contandriopoulos et al. 2010) . We illustrate how existing tools from political science can be applied to assessments of research uptake to develop an analytical framework that accounts for nonevidentiary factors.
Work to date has focused on the effect of contextual factors in evidence utilization in the field of health policy. Both case study comparisons and focus groups have been used (e.g., Dobrow et al. 2006) . Tummers et al. (2012) analyzed how different contextual factors influenced willingness to implement health policy. They focused on the ''what'' of policy content, the ''where'' of organizational context, and the ''who'' of personality characteristics of the professionals involved in implementation, and found that contextual variables had a significant effect on policy implementation (Tummers et al. 2012) . Our approach assesses the ''how'' of policy development, captured in the strategic use of evidence through policy narrative analysis. Fig. 2 Level of agreement among journal authors (n = 2169) with a series of 11 possible reasons for a lack of science uptake in environmental policy formulation and implementation. The reasons include: 01 scientists are to blame: we are simply not getting the message across clearly enough; 02 there is too much science out there and politicians do not know where to go for the best or most relevant information; 03 the science is ambiguous and there are no clear answers; politicians use the uncertainty to avoid difficult decisions; 04 there is insufficient public support for what ''ought'' to be done, or politicians believe that there is insufficient electoral support for necessary actions that may threaten voters' cherished lifestyles; 05 policy has to be formulated to take into account many other legitimate issues and constraints, not least the cost of various options; 06 scientists and policy-makers work to very different time-scales; 07 politicians are caught between the policy options that emerge from the science, and other powerful interest groups with different agendas; 08 there is ''institutional failure'': we have the wrong decision-making bodies, poor (or no) ''joined-up'' government and contradictory policies in different parts of government; 09 policy solutions require bilateral or multilateral international agreements which are susceptible to free-riding and other types of cheating; 10 the scientific advice flies in the face of received political wisdom, dogma, or other deeply entrenched beliefs; and 11 some politicians are corrupt and out to look after personal interests. The statements were drawn from Lawton (2007) The NPF accounts for policy change by tracking the use of ''strategic narratives'' (Jones and McBeth 2010) . Information is presented as stories in the policy process (Leslie et al. 2013) . Dominant narratives are not only shifted by empirical evidence but also as a result of counter-narratives ability to ''tell a better story'' (Roe 1994, p. 40) . Narrative studies provide coding guidance for analysis of policy subsystems (Jones and McBeth 2010; Shanahan et al. 2011) . Narratives, stories, and plots are used by actors to structure causal explanations through construction of arguments, dramatic rhetorical devices, characters, and morals (Stone 2001) . Standard narrative features can be organized around a set of evidence-specific themes of scientific credibility, societal legitimacy, and policy salience (relevance) (Cash et al. 2002) . This provides multiple channels of influence for analysis. This can help make sense of the evidence-policy interface and identify how combinations of strategic narratives may affect policy change.
The influence of evidence-based narratives on policy is also dictated by their credibility, perceived legitimacy, and fairness (Cash et al. 2002) . It follows that in multi-actor systems, narratives are accepted by groups depending on the extent to which they accord with their shared beliefs and policy motivations (Sabatier and Jenkins-Smith 1993; Shanahan et al. 2011) . This is less likely in conflicting and adversarial policy areas, such as climate change, where debate is driven by values and identity politics (Jasanoff and Wynne 1998) . Finally, the relevance of evidence-based narratives depends on their relevance to decision-making bodies (Cash et al. 2002) . Timeliness with the political agenda, appropriate technologies, and narrow research focus all influence the likelihood that evidence-based narratives enjoy policy traction (Lawton 2007) .
Narrative Setting
In the NPF, the narrative setting is commonly the ''policy arena'' as perceived by actors within it. Typically this is the substantive or geographical area addressed by the policy (Jones and McBeth 2010) . This provides the bounds for discursive analysis and qualitative coding (see below).
For example, in a preliminary analysis of the UK ''Natural Environment White Paper'' (hereafter ''White Paper'') a delineated sample frame (authors of the White Paper, contributors to surrounding documents, and public consultees) provided the starting point for review of a body of evidence that influenced policy development . This provided insights on evidence used in narratives around EBM and ES, as well as broader issues (e.g., level of government intervention and deficit reduction) salient to policy-makers. It found that difference in evidence-based narratives indicated a difference in underlying motivations between the research and policy communities in their support for EBM and ES outcomes (recall Fig. 1) .
Current approaches to the evaluation of research on policy already encourage researchers to think ahead toward the extended societal impacts they expect of their work (Owens 2013) . All too often this question asks researchers to stare into the unknown. Foresight and scoping of future potentialities require structure: prior experience and trends shape our expectations and bound the limits of the possible. New challenges, however, constantly arise (Weitzman 2011) and scientists need to creatively use their networks and knowledge to develop new solutions to emerging challenges (Latour 2013) . Preliminary scoping of the policy setting to which evidence is destined still, however, serves an important purpose in framing expectations of research impact. It provides important feedback on policy gaps and evidence opportunities, and may help reshape research objectives. This should not be seen as an optional extra, but as an important step in crafting conservation science that meets the needs of society (Lubchenco 1998 ).
Characters
Actors are partly self-defined by their roles and partly characterized by others within policy narrative discourse (Stone 2001) . Humans portray themselves and each other as archetypes: common characters include ''heroes,'' portrayed as fixers of the problem, ''villains'' who cause the problem, or ''victims'' (Jones and McBeth 2010) . Empirical analysis of characterization narratives provides an indication of the degree of legitimacy policy narratives hold in the eyes of advocacy coalitions.
In the White Paper setting (2011), heroes differed between groups. Heroes within the academic community included well-connected scientific experts with a record of influencing policy. Conservationist heroes included ENGOs who advocated environmental protection while for centrist policy-makers heroes were pragmatic ''fixers'' who provided workable and salient solutions. Villains were characterized for blocking progress or the objectives of a particular group. Villains for those with conservation aims for the White Paper included politicians or interest groups with pro-development objectives, while for centrist or landowner groups villains sought to restrict economic growth through conservation interventions. Victims may include those groups suffering as a result of the problem, such as marginalized groups opposed to the commodification of ecosystem services (or indeed non-humans).
We also propose that an additional set of characters are needed specifically for understanding the processes by which evidence influences policy decisions. Entrepreneurs are seen as crucial in many models of policy change (Kingdon 1995) . Entrepreneurs act as champions of an idea, evidence report, or policy issue. They apply their personal energy, network connections, and reputational resources in bringing an environmental issue to policymaker attention (Zahariadis 1999) . In the UK, for instance, entrepreneurship gathered around key evidence sources such as the UK National Ecosystem Assessment (2011) and the Lawton Review (Lawton 2010) . ''Charismatic experts'' (Robert Watson, previous chair of the Millennium Ecosystem Assessment, and John Lawton, both eminent ecologists with a track record of policy success) enhanced the credibility and legitimacy of those reports and, by extension those strategically citing them for policy purposes. The wider expert author base associated with the research behind these reports was also a powerful surrogate for credibility. Concurrently, evidence documents gained extra salience through the industry, political resources, and personal connections provided by the evidence entrepreneur.
We believe that evidence-policy archetypes in the White Paper case are applicable other evidence-policy settings. The development and testing of science-policy ''ideal types'' drawn from empirical narrative analysis would contribute added nuance to the traditional divergent model of ''researchers'' and black-box ''policy-makers'' (Hoppe 2009 ).
Dramatic Rhetorical Resources
Dramatic narrative strategies are ''used by policy actors to expand their power and ultimately win in the policy process'' (Jones and McBeth 2010, p. 345) . Evidence-based narratives may be ''captured'' by groups and institutions (Radaelli et al. 2013) . Ecological narratives of heightened values from interconnected ecosystems, for instance, were mobilized by conservation groups as justification for ''landscape scale'' interventions (Lawton 2010) . Once coopted for political use, empirical content may be embedded within the broader body of evidence through ''keystone documents'' that synthesize and give narrative coherence to assembled facts and evidence.
Broader lessons can be drawn from the interactions of rhetoric, timing, and windows of opportunity with scientific evidence. The scientist rhetorician only became a thing of the past in the last century (Ashley-Smith 2000) . At the point of engagement with other sectors of society-whether explained to a friend or formally presented to elected officials-scientific evidence becomes part of a story told to convince, enlighten, or persuade (Roe 1994 ). The problems faced by conservation scientists are increasingly understood to be interlinked and socio-ecological Reid et al. 2010) . Understanding rhetorical archetypes underlying societal decision-making is one component of this shift in knowledge production.
Policy Solutions (Moral of the Story)
Narrative morals provide the argumentative logic behind policy actor mobilization of evidence (Jones and McBeth 2010; Shanahan et al. 2011) . The moral of the story in a policy narrative is often portrayed to prompt action and as a policy solution (Stone 2001) .
Narrative strategies may be employed to increase the apparent concordance of counter-narrative morals to the core beliefs of another coalition. For instance, the ''coupling'' of ES narratives of economic evidence to EBM narratives of ecosystem value may be seen as a strategy for increasing the relevance of the EBM counter-narrative to government and decision-makers . In this case, narratives of monetary quantification provide legitimacy for environmental conservation claims within centrist decision-making institutions, where economic narratives hold epistemic authority. Conversely, economic narratives may reduce the legitimacy of coupled EBM-ES solutions, because the objective of ''capturing'' policy audiences may raise doubts about the credibility of evidence-based narratives.
Robust, testable, repeatable evidence gathering and analysis is the core ontological motivation behind conservation science. However, it is clear that evidence is also used to frame messages behind sweeping narratives that encompass facts, values, interests, and aspirations (Jones and McBeth 2010; Shanahan et al. 2011 ). Convergent conservation science should operate with an appreciation that information is communicated through simple and memorable stories (Leslie et al. 2013) . A divergent approach to science-policy impact makes no attempt to shape these morals (Wittrock 1991) . A converger approaches them from a position of deeper knowledge than many other societal actors (Hoppe 2009 ).
CONCLUSION
The conservation of biological diversity is increasingly seen within an interconnected socio-ecological sphere ). Evidence about complex ecological systems must be approached in combination with knowledge of human societies (Liu et al. 2007; Reid et al. 2010) . Context-dependent understanding of the knowledge mobilization process provides a reflexive approach that accounts for non-scientific factors (Latour 2013) . Implementation of the UK White Paper, for example, is likely dependent upon contextual factors like resource availability (financial, organizational, labor), resistance from coalitions with different policy objectives and priorities, and the unanticipated effects of concurrent policy measures being enacted in other sectors.
Existing approaches to understanding the knowledge mobilization process share a common core assumption that evidence content is the ''central'' input that impacts on research uptake, and that contextual factors are ''peripheral'' barriers to impact. Underlying this approach is a presumption in favor of evidence as the primary driver of societal decisions. We suggest that the reality, as seen from the ''other side'' of the science-policy gap, is that evidence is one of a set of equally important inputs into societal decisions. Greater understanding of this alternative perspective on the evidence-policy process can be explored in detail through an analysis of the discourse and narratives of actors involved in the decision-making process (Jones and McBeth 2010; Shanahan et al. 2011) .
A converger approach to research impact assessment, on the other hand, places evidence within a broader set of considerations in a pluralist society (Hoppe 2009 ). Instead of the often intractable goal of aligning policy with research, this approach seeks a more comprehensive understanding of the variables at play in the decisionmaking process. It suggests that scientists are thoroughly enmeshed in the value adjudication processes needed to establish best practices (Rudd 2011b) where the conservation of biological diversity can be positively influenced (Jenkins et al. 2012 ). The goal is an empirical understanding of the actual, not imagined, place social and natural science evidence plays in each value-laden decision-making context.
How might we practically quantify converger or diverger propensities among scientists and policy-makers? While we cannot go into great detail in this article, we recently used a selection of significant items from Hoppe's (2009) list of distinguishing statements as the basis for exploring differences in research orientation among scientists and natural resource management policy-makers in the USA (Lawton and Rudd, unpublished data) . In the USA case, Rudd and Fleishman (2014) observed distinct differences in research orientation among scientists and policy-makers but, somewhat surprisingly (recall Lawton 2007) , no significant differences in research orientation between the two groups (nor did any other professional or demographic covariates explain the differences). For scientists and policy-makers who participated in Rudd and Fleishman's survey, we subsequently conducted an indepth exploration of their attitudes to bridging sciencepolicy interactions on a converger-diverger spectrum and were able to identify significant differences between convergers and divergers. More relevant for future research, however, we retained and modified (for clarity) the Hoppe (2009) items used in the USA survey and supplemented those with additional statements from the Hoppe list; some questions were also edited to remove potential ambiguity. Our abbreviated list of 12 distinguishing statements (Table 1) could be used in future research testing converger-diverger differences among or between scientists and policy-makers; we believe it could be valuable for researchers exploring the importance of political and social context, and decision-maker's beliefs regarding sciencepolicy interactions on conservation policy decisions.
Context is important and an NPF approach to account for it through preliminary analyses of policy settings, awareness of narrative archetypes, strategic narratives and rhetorical devices, and a willingness to engage in the currency of compelling stories and morals may help conservation scientists tell their story more effectively (Jones and McBeth 2010; Shanahan et al. 2011) . Better decisions about the management and conservation of the natural world can only occur through better targeted, credible, and salient evidence (Cash et al. 2002) . The creation of policy AMBIO 2014, 43:849-857 narratives and compelling morals is a vital task for conservation scientists (Leslie et al. 2013) . We hope this article will both aid those conducting routine research impact assessments and stimulate new lines of thinking about the spectrum of approaches that can be used in conservation science to influence policy-making processes.
